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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a transmission electron 
microscope device for automatically detecting a crystal defect and shape 
abnormality in a sample at a high speed with a high probability in a wide 
area of the sample and an examination method using this. 
SOLUTION: In a transmission electron microscope device composed of an 
electron beam source, a first stage electrostatic lens 12a, a second stage 
electrostatic lens 12b, a third stage electrostatic lens 12c, a first stage 
convergent lens 13a, a second stage convergent lens 13b, an objective 
front magnetic field lens 4, a deflection coil 14, a first stage projection 
lens 8, a second stage projection lens 9, a third stage projection lens 10, 
a first stage shift coil 15a, a second stage shift coil 15b and an image 
pickup device 11, the electron beam incident direction is plurality changed 
by the deflection coil 14 to observe the same place. Thus, a detection 
rate of a crystal defect becomes a high rate. The deflection ratios of the 
deflection coil 14, the first stage shift coil 15a and the second stage shift 
coil 15b are linked to correct image offset by the plural electron beam 
incident directions on the image pickup device 11. 
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£ ti J: & Sit* Lr T SfcrtSBte » 

**^#K*»ti, St*SiijffitcS-^<r»raiB±©<*Jfi 

mm Lxm^D w&cc-*, * -cxts * fc ttiUl VHUtA 10 

#T4fSL'>^ RO'<|X*U>X. «IHU>X. tag; 

JW*A*A«£*JE*'*IWa^*£KW, BuSiglfi] 
a JHCJ: -3 -C «-T-««:ttt*B>ia]— ESdfocSfc* AS** 

[18*13 ] l^t'itb^StcM«E$:ft 

*tT*As*AR«EiET ■&«d=a-f*«a:w, Pie^ 
<ttwc.r>i t *xmB±.xi&atii&T Kbx«2tsr&* 

*hr-SA«Afit*JET*»si3^*€aw, Bijieipis] 
a jhc j: ~?xm*m&mi<om— Bfficfur* a§*# 40 
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[i6*«6] iSstoi3*fett4ccfct»r 1 

WcWT-&A«ftfi**S5r*«lflI=H'JL'€:IS^. 
sta^!itf4cc^r £ AS* AftftHM S tlfcWWK cfc 

c £££ J: ^ Ti£js±(otetiitea£*£iE Lrfeffl utteffl 

&BM&l&flkl'XWs£,-* •? ^ P **jn'S"*iiliH4B— 3113 

«©ww«ca#r*A«<Attf:*E'r4Bft3 -oi^aw 
tofrhumtu. sen&s— Ai**i=i*^^>5ajii»oi 

1 ffiffiffifiCi©^^ ^B«HrtT'iBtt*©fc«<D 
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[It#R i 3 3 I l urfc^r. 

[is*© 1 5 j m*mmx'%&.utcttfflcm&mK& 
[ o o o 1 ] 

[0002] 

<??lS^iXfie^>tedil*, ^^.trrranswission Electron Mi 
croscopv, Plenun Publishing Corporation (19 9 6 
. 313 7 9P^^M4 4 5lCCffl^$nrc^ 0 c 

[0 00 4 ] L-^U, Sffl*?-^fcWW9ccHB'C» 

«c ^tfrr-Ktt * r - s>£ $ i*-c Fi-mf f £ ssn-r 
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[0005] bfrU, s\f*-V&&&£X¥&tX'$>*)* 

s-r £ , * Aiaiftb xotc&ic tmmsiuc&n 

X'£&l>±l>5Ct&&£Zo 
[0 00 6] 1911*1* htC256x25 

T 3 OttMiTSo C©*frT»J*H*»TJ!X»2 5 6 
X256-M6x0.5 = 2 0 48#=l ^Bt^ft 

[0007] ffl*o««P.8«sisetffl^fc*»tt<?)«[ 

mt*UifW 10-7 4 8 1 3 KM^SivC 
^H4^-£>2*^«>§»g=feffl^T:li*-S:KffL.. -es> 

¥5-2 i 5 694tcH5*dftTi*&£*fc, m+mm 

coil** £/E<, » T > * £ - > £ 4*£ Is X <r * £ c 

[0 00 3] ±ltt*<»&+m&&&E&mi*tc¥&(* 

^^2^^co^S^Sc^Tli{fe^^Lrrc^f<: 
[0009] 

[ &§S7!>sft?& U J: ^ d -T ^> ] SE^^aU^ MUI 
50 **KS*orBl»3> r a>6lSJIXte<0?ISB£#J 
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^9^ccdcK9UlDu:vatrer<r<i»Pltttt^*4. * 

fc. l«tt*a^6**T4E:xa : ?-*ffl^TiS««:a5# 10 

BtfSfflr-aairs, f«^x»Ms^tm© 

>1 * - > *«IBT4##C fcKf4S>»tt 1^1 tit* * 
1*. *Jffl«5>B*Mt. SM^M4K*tt'TKt4<c*si* 
4ttJIXM^ttB*«raBrife^^]nt*rKjB. 

?MMUtKav«n«fflir««a#tt«ttKr4c: t 

T&4* 20 
[0010] PtiiU*, 1 -z><DJ"£W > MC2 5 6 X 2 
5 6 WDj* >f^'J-fe^-§: 1 6ii^& 

"CttfiU 5«?i««G>ttt*S0 -&#'CX i «4i-r4 
i. «Sff7S t2 5 6 x 2 5 6 - 1 6X() ,5 = 2 0 
4 8&=3 4^t^0, i£g^£±L,T*fflft<!:£:4o 
[0011] 

[t33S£ft?&T4fcto03M3] ±iaaB0€:at«T4fc«> 

[0012] *^(*S?BJ:9^Lfc»M&lKx 30 
4 ^ tcf 4 *tf>e> 1 IS fcLb<D»« i/>Xi. Kftc 

>xsy^u>xi, «ttu>xi|i'C5Ctt*wi«*4 
1 , a»^a*t&fe«>o i . 
±<Z>«£;U>X£, «K#*raa^^-r4fc^is ' 

«SB<t, «^^KWc4tr4A«ftS*?t{k3ii-4 
fc^©i|9:J^±cDiii^=3^^<b, *tt38U>Xe>1fcffi£2 
*7cWtc»tt5tf4l»WJtO«^ h^^jUi. t£<i 
|6]3-Ol/iSft#^7 h 3^^t*«J>^trT'SBS'r4fc 
i«>©3>tr3.-5r7D^A4>4^««SlBHtaiiLr 40 

« *ls»S:ik s * trB-aiw et»-r h C i tc 

J:0lSa5CB©*a*«:l 0 0KCCT4. SfcSiliai^ 

SJ: K fc W 4 IS W>ttft ?&1imc <fc 4iiH$-f *l £ ffi 

JE^4C<tccj:->r*3S-Ctt«5C(B€:*.l.^'4. 

ift* 9— ^0[>»ft«: g ftftT 4 C i tt J: -7 TKt4CDJ£« 

4. sfc»a^3W*awB. «i*«ssk>t ku*ms 
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att-cttaftiG. Btt»sn.aa5«r»K.*icKS-r4. 

[0013) aftffP(CteX^«tf4ttB«s J: 

EX#&*aftr 4 0 

[0014] *lffit*. «*BBr«ftufcB^tt«:B 

S*L. Bifii3^jUcj:- 3 'CS : f«<Di«l4cc#*4Ad*ft 

SiCfel*r, MiflSlfil ^ -OWCJ:^ -C B^B<:KI40B 
— BifftCRfc 4 6JBHT 4 J: } HBT 4^& 

<t. ^J:tfB424B^BA > Him^lBttLrrW6n4 

satt©ajfl«**^^^iffi^c*^4^a^*a^r'» 

^5 to4i2i&«?ni$^B*£ft?4o 
[0015] ^rtjiT^tb/c^^t^U^XK: 
Jr-7-C8T*<D«EJsrlJIIitL, llDasnfcS^frJR* 

^ -f jWcJ: ^T«^«M*Mic»T4AJ»*ft**E 

KfltiBfiK .-Cftta* 4 Bil«?flttttttBtt: fcC * 
r. BtBBi^riVjticj:^T«^B*BeW©B— B»rKi 
B&4AM^^&|IHtr4J:^tWr4^S6. gfc 
&B?tt7JN#l4fe & JfiW L- T?S £ft 4£&ft<2i£i&{& 

T KltoXn* 0 *Elftf 4#K t £ £A,r«tfi£<* ^4 

a«*^a»«sa^«f(t'r4o 

[0016] «-T«a-C*tbfcB^I««r» 

su^xtcj:-?-cw*^E*i?iJiiiSL, fipasnfc^ 

=£ u > Xi M-«i u > Xtc J: -CRWtcTtTtCB 
StL. <gi^3 4'iUcj:-p'C« J F«^iaW«:»-r4A t S*A 

s^s^o, a*u>x*c«fc^riswoaa**:it*' 

aicitfl^r, Biiie!{pr6]=3 ^^tcd: ^trB-?B<:KH<on 
— Bffi(CB^4AM#l4l^6BHO. »€>n4H»t5[0 

id«J:cxwiaBr^3^jUic«l:4« 
^BcoBifilt*^ h 3 ^;Uc J: 4«^co^i^ l J 
>^T4J:^iCfl»]3^^^J:0*«^^ h ^^il^^SBA 
TT4*ai«:3^'16«5n4aia« : ra^S^S«:* 
fttT4 a 

[0017] s^pga^Bjs.ifti*, wie*»tt<o 

^»W^g*s«'r4„ 

[0018] KKBeWf8«». »tt4S J F 

[0019] ♦WBti, HteX«WttG)*WKic «fc ^t:1$ 
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[0 02 0 ] *»flti 1 £KX«W0<5D£JKCCJ; ^r*$ 

ten **?nr itw & jte vmiuttfia* 
[0022] sT-wwr^Sbfew^ei*!* 

^u>XCCJ:-7T^«>SEJsr'flIiaiy, flDi£2ttfc^ 
-74S£J|?£ U>X^»«?i^>XtcJ: ->TS*f4tc^TftCBS 
Sib. «i^^^jucj:^xW«os*t4tci»T*/Sfl*A 

u ia«yia*iw^atcT«aj^*iSia««i»is« 
a£^^fcW6tfft«:fc<r>T\ «p«&«ft©ra-B 

[0023] *»«Ht*. Sic l HBB»c , i(?)^-> + 
[0 02 4] ^mti, 5«C l®aWffC'i(0^> + 
[0 02 5 ] 

[ 0 0 2 6 3 B 1 I*, **IB<D*ftWfl[)^*<»ia«:in 
>Xl 2£/rbTJfc£&0 2£ilil2tf£ 0 |fc«b>X 

i 2 til 2 a*^6 1 2 csr-tc^-r^iaQ^siy^x^c 
n* a jRjRu^xi 3<D»ifiaa«:W«iiiK«gu>x4 
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JJaKsftaoMK5fe&0 2«yt»>!»6^StSil&tt^* 
i-«^»4:J)l»r4J:^«:l*A*tit:te0 1 !SM5±K 

[0 02 7] tt.^U>Xl 3U\ llSBRjRLOXl 2 
atecfctf2KBft*u>Xi 3 brt>£ftO, Ctt^<DU 

n*. Kf45^iija^fc«^«cc*H»{S^ix>X6tc 
10 J: 9 flfa£*£t>1*. JfH»»B»u>XBT*Pi£M:*«* ■ 

««tr&. it*»*wBr*tc«. 1 J&eift&ioxi 

3nR02Kai^U>Xl 3MCJ:??fl£i$2*'i&S7' 
«»1 &ftffl±T&«afiiB*\ *tt»I51B*SU>X4<D 
laSS i -S3^-SCitcj:9. KM- 5 

[002 8] isaaKu>x8. 2sa 

&£u>X9£tf3^gf£fe'u>xi octrjRttfcfcc* 

20 C ttC J: 0 , fa 1 0 0 0 ®D>*> 1 0 0 7Jte± r-^fcfc*{£ 

u>x6raacgasLrfc*t«ia»j 7t*. »tt5tcj;** 
<*nrfc*;, Wj&^flra^sta* s & c «t J: -? 
aturc-i. w^fiMigb>x6, iaaa^i^>x 

8, 2SBfc5£u>X9&tf3KBft&u>Xl t)tdr 

30 [0 02 9]-*, lSSi|5t*L.>Xl 3aftO"2Sa 
tUSU>Xl 3 W^S&S**tft3y^u>X4<OBij 

7*-y7X{Bijjc§s*u ^nris*su>X4<D«aEais 

oa« ***** b $ -t* : & far«* ^> -p -c is o , mac i?a 
40 ^ccisffisnxt^o 

[ 0 0 3 0 ] flr^ 4 h 1 4 tc J: ^S^itft^i^J^^T 
[0 03 1 ] ±"COU>X. a-Z^IMia'AS w< 

i 6^rty-ctfr»ffigcpui T^fT^otfco, * 
so mmt, 7 u 7 >7* i 8 ^ m» ud3 > a - i 9 
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9 ■ 

lfa&Klfcl^Xl 3aRO'2fagifofcU>Xl 3 tr^<?> 

j&s®jfeSf tic «t * sss#* rtwwai. *w»ftiBis u > x 

U > X 8 . 2 f 3 ggg; U > X 9 Ro* 3 IS g&g; b > X 1 

* 0 #tc<pi6in^^ i 4^©*«au*. i $:b<$^7 h a 

«»i'C^r&»^7 HHT^^JrSK:, iRg*S/7 
&Jc5tCtt^-cl>&o *©;fr&lt, Bfl3^;H 40CJ: 

h 7 1- p y-^ssft $ nfeaae/BrtBit^ayj $ j: ^ tc 

[ 0 0 3 2 ] B 2 I t2i&*^S«««B<D u > X. 3^ 
l<Z>Sife«£IS|t;<, ^f5)n^jH4iCJ:^^^ii 

[0033] xfic, si^ffa-r-&i**xiB*tt«f i o 
(j % co5i^ * :fr a ^ rss eh** & . 

^i 1 CtAJH-#Al A> &&&&& -5o 

[0035] c «i*.**r * Kit*, s^»<daw#i*i * 
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[0 03 6] l^U KM«»«-*I^C!>«i4©^ 
ftgcot#&<D*tCJ:£-te&7 y - Km* ft£ 

[0 03 7] CO^OiSPffll*, ^WOAS**l^«:St 

[ 0 0 3 8 ] 0 3 liKW 5 £i&ift U^:« : Fn^Mt4miB 
«U>X6««fc-jr»ffi2 9CC^©^n^^T5:^Ofc 
G©T*ab^o [33 (A) tt^ivfcJ:5K:, 
t^lftcAa*Lft:*i'&, i8ji*^»2 7t*n6«^* 

•timicmiTrzmTm+m 2 6 t**Maa»Jsg u> xe cc 

H»3D4t*$ti«. ^m^®2 8 &iMOfc^Ptati:i* 

f45 ^^ffii erne 1 # 1 tcirtfcr&«ffl2 9 

J«L. fcfflr-*iKf45©4M:^».flB2 9©*^i— 
[0039]^, ^13 (B) tCthlstcJ:*K>cm+m& 

»«Ci#t*ft^. C©WS«:IBafSCi:tt. H14 
^^Ti:^tC*»43S^ie*5t,>X6^Tl2k: 

&Sft£2»a»^7 hn^jU l 5bCCJ:-5flifi1«:iS{4 
[0 04 0] Sfc, @5{^Ufc«ffl>7 hflDMttMf 

It. ha^^2 5K:j:««ia]{£J:0*Bf:Vtt3 

r**«it, {^®>7 hscts^^^^ci^r ^ 
[0 0 4 1 ] COJr^tc. s^»AM*ffi^s:ftic*rt- 
^-^7'P A^tdj: DS^«A«.«fM<OBrt3 ^ 
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[0 04 2 ] iiaos^xw^oSEfk^SMK:^ 
gfk <*&ftca*fk) ±*<t*#rt>*. 2^cccn6>« 

[0 04 3 ] XK, F3^i^»J 
> £ fcSB^- K $ XT* Wfc OSttCC^'TOTBT 

[ 0 0 4 4 ] B 6 tifilfiia -C iU 1 4 t |U ^>7 h n ;U 2 
5 u^tc«4«trT 'J > £&Xtirr6lH£T'& 

T>7"3 O^&OwStttBfla-rn- 1 4 ±1*:>7 h 

t*niSSSK:3 i#s/yT*«*t*s*i. ■eotaatt**: 

1 4tCjr&1$DT>7 I- h=J^2 5CCJ: 

[ 0 0 4 5 ] B 7 li^rfiin -/JH4 t»V7 h 2 
5 i€:V'J T*KtMLr-C 'J > ££**M - £#?**C6 

[0 04 6 ] 3ctC, 

[0 04 7 ] ±iK>J: ^«cWWnHWE-r*tt»XHS* 1 

[0 04 8 308 t*fg<££s# i tis^rj3 o s »J#*r- 
sir £ ra* i i3]MK?f ^^BSBaxr*) »3 , c <om tc 
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[0 04 9] 26^, r^+^MKfcBtPttSl. -* 
[ 0 0 5 0 ] 5»4<0ttS$CK. 

[0 05 1 ] B9l*&e»fff»B<^ttftu:feW'&iee«: 

^•r^cor^^e x^M^g2 i i±Kt45oa«ec 

n?. ±ia2*^o1*ffl;£&ila]G< . **3^^tcj: 

Ktt^jSfcafrr^^iX-fcS. iM^F 

fl>x* ;b # - «: JWft O , !*t4rx * A> t*$t L- W 
i|ftOx*jU^-a*fi^im^7C»OfS**B9^S 

[0052] *tc, aiii*T«i»a«B«:«i*'c. ^r4 
[ o o 5 3 ] m i o . hi i i**as6ftoat*. 

TgififtS^ScQH]a)®ja* 6oiS^* WttSLUU*^ ct 
40 [ 0 0 5 4 ] B 1 2 ^jSiiS^WjjMftttBOMiBIBiB© 

tt©BW*ff«t^T'<a>**5i3tl'C*5 0, T-<=J> 
*^SI14 2 tCt**«*B-CRW OfcHW**SS*V t- 
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m\ O^U-fw ls*?tf>> £A4 3^hm5<0*^ 

til. !«RATr-s>3>ho-;U«4 5**flSffi#3W¥flr 

4 1 £I^Oft6fe*f#^T^£*s. ^y^>tcj:o» 10 
«4 8ti5I&<J5HK*fr*5«7nSn-&Sf»'C*)D. ft& 

2 cii*^ 2 ft r t ' £ iijft# ^ ^ ?njft r& -5^7 
u:aiis^afs»ttft*4*^5ft^^. *tc=iftfe«*. £ 

ftX^r-^^O^BS^gs^^o C«)#BBfti 

Ci^t^^. #JHft^*ST?*fc6*JH«^Kaiix, 
*ft£E]B£EC#BSft7 KU^^>ttS?*ft<:ia$*L^c-7 7 

[ 0 0 5 5 ] *Kte*BaW*&«*T*. El 1 4«:5ib 
fc«fc ft&^tt4 2£ft&ai&£5 0 30 

TFUAtf!a»sft* 0 £K£te*isiM:ft5E-r*p a 
[0 05 6 ] £Kt*-AcaM»&fr£fS!^r£. enti 

tf * >^s«i $ ft £ 6 A r - ^cc J: t Bflftiti£W«f7 
T. M^S«I^u:@fiir'J»^-&*>i*ilft*j<* , nc^ 
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ft =6^- Kf < * *i?<Df2»«#cc-eet>T K ux£#tc 

i§3ft, ±T©^A#m*ftr<oasw»Tiy^:6^ 

[0 05 8] 01 5 tttttifcit'K? h-?v»7* 

rtr*l> 0 ccQ^iiM'C^^ 3, -a br h^v^5 1 

MUZ &X-3tm 3 ftf 0 31 tt© WS "C * 

[0059] ixecfttB9tf^f^^ad(c*?C'-c«)7a 
h^* 7 #3** 3 ft*. 7*-*tr? h 

U. -C<DiS«)BflW*»0ii*ft'&. C«>TAMir§m» 

[ooeo] lai eti»tt*-Kiurx»»*f*3SR' 
»«R7t*lKtyfc«^« % lU— 7*-;Utr^ > 
[0 0 6 1 ] m 1 7(*«€$*^7*-^t*> h?;7i 

5a&as*<^»<ow**«^"r&Biflac>--«rA& 0 

image setups z-^-frh? -i ^'Hft^^^: SIR G 
tit 7 * -JW tr 9 F "7 9 ^QMttC 5 ^ ^lift 5 4 
^^ft^>o 7^^ft*^=£5gtRtr^*^fc^ica^ 
^ft-Ct-fctttHIWMrWSW - * -^K^ ? ^(ffll 
— B*»JL »Jhig«ffl7^3>5 5^ , C«^Sft 

[ 0 0 6 2 ] 0 1 8 ldMB7aui*m, I2JiW£o 
1^*5 ^ ^S^^lHlB^GC^^^^^CD^i®®^— ^ 
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tc «fc o r fr fc<^ 2 #41 4 * -s . mis. 

[0063] ttStB*tcffic^«^«©««ftfrt*llia«0 

ana. ^sio**;*, KiBof»cx»*<D«i*tt:J:-sr io 
^sn6. ti^vg^^r, 2 0t)w©si i 8€:S 

I'fctMr. (Ill) EH#8mrad. < 2 2 0 ) SAW* 
1 3 mrad, (4 00) 1 8 qir<KTC££. f&JTOS 

*Jg«l*Cft£3ofc<DT', STOMHMdbfcl 8*racl 

[0 064 ] ig(fc&a<!> 1 BBUP** 5 iiftM^SSHt 

ft*. «»»aoiiii^2aiiniiT&i, igift^ 20 
^ g&{&5* 1 7? fgtc f 2 ntk £ 2 ©fclirt* 1 QSSUC J 

oEiKtfti*#i*snr, ns£**tsft£ 0 

n^xPii^ 4 x&t»e*& c itc «t x 

^2*- Ffl> 1 UX&ZfelE.2fttcjK% 3WT<WC 
[0 06 5] ffllf*^SS:ffl»(yft:*>J:l*0**(*. ft 
T-^ TtBTC * t * C £ liWite) £ ^ *J -C* 

Pl*«^i/3><ffe«r <3 i i ) ffiicoJc^tc^ 
W«afr u * c £ j: ~> r 

»*i5Jl*r*&. C«E«^(000) £ (3 1 

B#ra #s w . *~?mr * t umm t vim* mvt<» 
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